Technical Documentation 


LIQUID CAUSTIC SODA - DILUTION 

DOC-1110-0005 

Liquid caustic soda 50% freezes at + 12 °C. Diluting this product with softened water could prevent it 
from freezing : 20% or 25% solutions are the most economic as their respective freezing points are 
- 25 °C and - 18 °C. 


Principle 

The liquid caustic soda 50% inlet pipe is connected to the softened water pipe with a T-piece. The 
calculated amount of softened water and liquid caustic soda 50% are added simultaneously. The 
amount of softened water is controlled by a flow meter linked to an automatic shut-off device. A static 
mixer placed in the pipe after the T-piece minimises temperature gradients in the liquid and produces a 
homogeneous solution. One-way valves should be inserted in both feed lines. 

Liquid caustic soda dilution is a strong exothermic process, i.e. product temperature increases 
instantaneously when water is added: the product could boil and splatter, which could damage the tank. 

Liquid caustic soda can be diluted safely by following these precautions: 

- choose the appropriate storage tank material (i.e. check the maximum allowed temperature), 

- do not dilute in storage tank, 

- use softened water with a temperature of approximately 15 °C, 

- insert a static mixer after the T-piece, 

- adapt the flow rates to the characteristics of the process equipment (i.e. static mixer) 

Please consult our safety data sheet. 


Flow Chart 


liquid caustic soda 
(diluted) 
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LIQUID CAUSTIC SODA - DILUTION 

Calculation (example) 

Liquid Caustic Soda (Concentrated) Liquid Caustic Soda (Diluted) 


50% T| = 40°C 



C,= 25% T f 

—xxxxx —- 

-► 

Static mixer if required 


Softened water 

Q w = ? T w = 15°C 

What is the required softened water amount - Q w ? 

Q w = Qi x (Ci - Cf) 

C, 

With Qi = 20 tons, Ci = 50%, C f = 25% 

Q w = 20 tons x (50% - 25%) = 20 tons 
25% 


Note: Q = D x V , where D (*) is density and V is liquid caustic soda volume in liters. 
(*) as per Liquid Caustic Soda - Density table 

Q w = 20 tons 


What is the final temperature - Tf? 

Reagents enthalpy: 

20 ton NaOH 50% at 40 °C (**) +343,9 kJ kg' 1 x 20000 kg = 

20 ton Water at 15 °C (**) +63,2 kJ kg' 1 x 20000 kg = 

Total 

Final solution enthalpy: 

40 ton NaOH 25% at 40 °C (**) -145,5 kJ kg' 1 x 40000 kg = 


Liberated heat: 
Temperature increase (***): 
Final temperature: 


8142 MJ - 5820 MJ = 

2322 10 3 kJ/ (3,625 kJ kg' 1 “C' 1 40000 kg) 
40 °C + 16 °C 


(**) As per Liquid Caustic Soda - Enthalpy table 
(***) As per Liquid Caustic Soda - Specific Heat table 


+ 6878 MJ 
+1264 MJ 
+ 8142 MJ 

- 5820 MJ 
+ 2322 MJ 
+ 16 °C 
+ 56 °C 


T f ~ 56 °C 


20 tons water are required to dilute 20 tons liquid caustic soda from 50% to 25% and 56 °C would be the 
approximate final liquid temperature. 
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LIQUID CAUSTIC SODA - DILUTION 

Liquid Caustic Soda - Dilution with Water 
Final Temperature 



Final Concentration, kg NaOH/kg 


To our present knowledge, the information contained herein is accurate as of the date of this document. However, we do not make 
any warranty, express or implied, or accept any liability in connection with this information or its use. This information is for use by 
technically skilled persons at their own discretion and risk and does not relate to the use of this product in combination with any other 
substance or any other process. This is not a license under any patent or other proprietary right. The user alone must finally determine 
suitability of any information or material for any contemplated use, the manner of use in compliance with relevant legislations and 
whether any patents are infringed. We reserve our right to make additions, deletions, or modifications to the information at any time 
without prior notification. 
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Product Characteristics 


LIQUID CAUSTIC SODA ■ ENTHALPY 
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Product Characteristics 


LIQUID CAUSTIC SODA - ENTHALPY 


Enthalpy of Aqueous Solutions of NaOH 

(Basis: Liquid Water and NaOH at Infinite Dilution at 20°C) 



To our present knowledge, the information contained herein is accurate as of the date of this document. However, we do not make 
any warranty, express or implied, or accept any liability in connection with this information or its use. This information is for use by 
technically skilled persons at their own discretion and risk and does not relate to the use of this product in combination with any other 
substance or any other process. This is not a license under any patent or other proprietary right. The user alone must finally determine 
suitability of any information or material for any contemplated use, the manner of use in compliance with relevant legislations and 
whether any patents are infringed. We reserve our right to make additions, deletions, or modifications to the information at any time 
without prior notification. 
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LIQUID CAUSTIC SODA - SPECIFIC HEAT 

PCH-1110-0004 
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Product Characteristics 


LIQUID CAUSTIC SODA ■ SPECIFIC HEAT 


Specific Heat of Aqueous Solutions of NaOH 

Concentration 
kg NaOH/kg 



0,00 

0,02 

0,04 

0,06 

0,08 

0,10 

0,12 

0,14 

0,16 

0,18 

0,20 

0,22 

0,24 

0,26 

0,28 

0,30 

0,32 

0,34 

0,36 

0,38 

0,40 

0,42 

0,44 

0,46 

0,48 

0,50 

0,52 

0,54 

0,56 

0,58 

0,60 

0,62 

0,64 

0,66 

0,68 

0,70 

0,72 

0,74 

0,76 

0,78 


To our present knowledge, the information contained herein is accurate as of the date of this document. However, we do not make 
any warranty, express or implied, or accept any liability in connection with this information or its use. This information is for use by 
technically skilled persons at their own discretion and risk and does not relate to the use of this product in combination with any other 
substance or any other process. This is not a license under any patent or other proprietary right. The user alone must finally determine 
suitability of any information or material for any contemplated use, the manner of use in compliance with relevant legislations and 
whether any patents are infringed. We reserve our right to make additions, deletions, or modifications to the information at any time 
without prior notification. 
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